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Patent No. 10-256112 

ABSTRACT 

The present invention is provided to improve compensation for trembling of 
hands without increasing a circuit scale of an apparatus for compensating for 
trembling of hands. When a moving image signal of a current field is input, a 
first moving vector (VI) corresponding to a previous field image of a vector 
detection circuit (20) is calculated as first accuracy. 

A second moving vector detection circuit (30) calculates the first moving vector 
(VI) as first accuracy during a vertical blanking period after inputting a signal. 

The second moving vector detection circuit (30) calculates a second moving 
vector (V2) higher than the first accuracy as second accuracy due to the first 
moving vector (VI) during a vertical blanking period after inputting a signal. A 
vector adder (34) adds moving vectors (VI) and (V2) and compounds a final 
moving vector (Vf). A second control circuit (71) outputs a read address 
corresponding to the moving vector (Vf) in a field memory (41) and outputs a 
hand's trembling compensation image signal. 

Therefore, the present invention controls the increase of a circuit scale and 
significantly improves accuracy for compensating for trembling of hands by 
taking a hand's trembling compensation circuit as one chip. 



KIPRIS(SH^SI^a) 



HI 01 II 1 / 10 



10-02561 12 

(19)CH»E!^-*IS(KR) 

(12) ^m^^^M.^) 



(51) Int. CI. 6 


(45) gJUllXh 2000^05*0111 


H04N 5/243 


(11) g^IBdS: 10-0256112 




(24) H^H^h 2000^02*191! 


(21) 


10-1992-0002726 (65) S?H&!2 ^1992-0019168 


(22) 


1992^0211221! (43) g^HU*!- 1992t3l0«22S 




91-055013 1991 ^03^1 9 2i UI^(JP) 


(73) 


7 ^A|7|7fO|Af 0|C||0| in^^l 






(72) agxi- 


oo 7 ;| d|**S|-^. 




H-£^ £2al£ A|u|-7|-£^ 7|CH L 4?M^ 6SDj| 7^ 35^2 7f^A|7| 7^| Af 

L H 


(74) q|£|oj 









(54) £H§j 



xi|1g*j°] b|e|(vi)» qi§ D d£S ttfteKK 
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*ii7£T=- sb.i# 

*l|8£-c- ^BH°| qiSS ^*Jo|| s|» g3ioiwi Ei ^Ei-m^. ^ g5E 

* ^S-^^oi| q)oh i=L^o| ^0111,12,91,92 : tjjSS DJ|S.£| 28,80 : g^°J^|Ei a§S|S21,81 : l-KH*I 
*l 31*1*1 5. 22,82 : 4cHx|x|- D]|sa|23,83 : §*jgg|EH 30 : *H2§^2J^&i 3#2|jS.31 : *|| 24^*1 
*|- ^I^SIS. 32 : *i|24cHA|*l D||S£|33 : *]|2g*] &j AJftS|3. 34 : ^ 7|->M-7|41 : UH D| S.a| 51 : *floiS| 
5.61 : ^|1^|0)5|^. 71 : ^|2^|a| s|^.84 : a|Ej ^a:|2|^ SW1 .SW2.SW21 ,SW22 : 7147*^ l£l?t^*l 
SW3,SW4,SW11 ~SW14,SW23 : ^JsgJ^/^*! fl£P|£> x|[^-go| BfSe- u|42 ?h 
cH]s|- go| ^c«g ^av # ^A^ £ |oi| o|^ah £«g§j ags*|o|| g-a- 3do|4. 

S|es| ^ 3§ u|4S 71-Djjai- ^oi| A-j £c Mm MS^If £jo| ?jch £g§| qi^c^l-^ a>o|s. 

(gyro)L-hjl^ A) e| (shutter) # M^mM ^ c J^t ti<H47| o^?i| ^^|| oi|«J-^*|s>|-, ghS^oig ^ilt 
S|-Al-^E|0i| ojuHAi M§tfe HSS-*|7|- 5U4-. 

*l|7£-& £ L Mm ^B.|# 4&M^ ^S£0|ck *i|7(a)5Efe §^m(-^ioi aj^ oio, 

(field) £| ^El-mia, oja|^. xj| 1 f £S ohcK £ r £ M|£| °J°| °| ^|*|oi| goiJl, n°| 2[± d|0| 

Ei# A(P)£ »ck 

*i|7(b)£-^ » = , ^*l|2«l = £| ^^0|ch. S^d|0|E|7|- B(Q)^. § § Poi| x| §• ongo|4, £ 

■ BtWHaj SB) tm^cHi gsiojaiEKv 

p )e*3 *o|fc!- a^l^JcH 21 ch 

Aii7(c)£^ oibj» *mi!=^ *\\2m^m zm\^. ssmo sts* 4^:2, g*ixi ^^\mio[ m s p* r cm £ 

SB nil Soli g°t°!- g^£S S4. 

o|B-|oj. %qv-sv ojM f ^xH|^7| ^sj), *i|7(b)£o|| 5i o| Ar| , § P# H§^5 ^ ^**\*g*\(\N)m -MSSFjI, 

fl(W)M|0]|Ai Spoj ^Dl|0|Ei *|CH°| L-rBj-Lj)-^ ^Dl|0|Ei B^l 3**1*1, ^SQt 

cK 4*hMlfc om a poii pie- ^q|#ass. SP(^S)oi|Ai § q;;Fa|°| Tialfij ^» 

CH| Ai -^lol^l Ei(V 

~ X1|2^H°| § Q7f ^ a| o| ok^3j- o|Al-o^ ijcK 

i£B §sioj«i|Eio| s#^o| ^oii^a-] qj^a uj-aiqi 5i^K 
*i|8£-^ ^Bjjoj r4) SS ^xioii o|^ -aiojwi E -| L-r^hMI^ ^S£0|cK 

Ai|8£oj| 9io\M, (Aij)^ aH| 1 t 1 ^^ s^ciloiE-loiZL, (po, P1, P2, P3fe H H L4)oj| q]sS(Pk) 

# L-I-El-Lf) ZL°| S|-4:C||0|E)* AkS. 2A| o^cK o| oi|o]|A^ a^o|o| ^oja^ k= o, 1, 2, 3^1 4S°^ (Bij) 
~ xi|2^H# ^^miOlE^olJl, (W0, W1 , W2, W3)-^ A-i|iS = o| cHSg(Pk)# ^^^^ *W aH|2QH 
^o||Ai Pk qjgs # ^Aij^^ -Ajj£o, 0 |Eh o| ->y|uHo,( Wk )- q)sS(Pk)# ^Ai| sj-oi, ^S^&(L), 

BE, ^S^S=(H)±a, ^^^f> k (V)±bS| S^S.^ §Aioiwi Ei# 3^, ^^uHo !(Wk) LHoi |- £ a|o| ^h|- g 

0| 2a(H), 2b(V)^l ZJ-^H^. ^^SQk( 1 , m)0| ^§^cK ^ - Ajj ^ o| (Wk)uH o|| Ai o| -Ai ) g Qk ( 1j m) o| 
-AioitHi E -|o| ^gj £ ^ if^-oj-EK £Eah, q^ll ^ci|0|E-|o| go ^Ajj SQk ( 1 ] m )o| ^(1, m)o| ^ 
CHS on, ^, ^^jSo| S|-4:Z}o|| oHcHI ya| ^&|aj MZ>a(Min%)ol| s|^)Ai ^^ISQkd, m)oi|Aio, ^ 

^ci|o|EiBkd , m)# y\v\^ o|^°i d|o|Eioi|A-) #o HS oi^oj A^goiiAi-^ ohy-^.zi ^A^iojE-]^ qX | 

1 St^d|0|ElS| ^^^| 7|AH^X| 

^)o| 0l|0i|A-jo| q|3^AH|2S^S| -X|o|^l E ^ E^O]|A^^ ^0| ^ ^ohC|-. ^^^^|(Wk)mS| ^AJj 

§Qk(1, m)oj|A-)o| ^Qi|0|EiBk(1, PI I§ (Pk)cH| M a| sh4:C||o|EH(Ak)Aho|S| x r °| Kofl qj^Ai fl- 

Til^oi 4d)x|*ks*h S(1, m)# ao| T^&Ch. 

S(1, m) = | B0(1, m)-A0 | + | B1(1,m)-A1 I + | B2(1 , m)-A2 | + | B3(1 , m)-A | PISS (Pk)o|| qj§^ 
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Hfl(Wk)L||£| T AJ l§Qk(1 , m)S| L/(2a)xM/(2b)7HO| ° S., t^KHoHI- i4CH*l*h S(1,m)£| °|-£j-7|- 

x|s L/(2a)xM/(2b)7H0|H^., =f-*W o^tt S(1,m)s| o\tl?\x\5. L/(2a)xM/(2b)7Ho| u\ , oi|# 

S(0, 0), S(2a, 0), S(-2a, 0), S(0, 2b), S(0, -2b), S(2a, 2b), S(-2a, 2b), ••• 0|^j#°| L/(2a)xM/(2b)7H^i 
u\q\x\^\ s(1,m)s| L H °\\ A i L-[0\x\n S(10, m0)# t 1 *^, *i| 1 HHS| qj S S(Pk)oi| q|&*i|2II=£| 

Qk(10, m0)^ e>^K o|s>|- ^o|oj-oi ^ ag (Pk)cH| A1 cfl#S Qk(10, mO)^l s| 7H^| s>h gj-^oll fi|S 

g^iojwi&Kv 
p )» ^ach 

x^\^m^o\\ q\o\m *j|2n = # sa| °h ixhchi , oi ^^£-i(v p )o]| 7|°isn A t ^hl^l mas(Pk)^ *(2ii = si st 

APISSQkOO, mO)o| £*H# fl*|ol! SA|£|£^ *l|2fl=s| Sa|^|x|# «iqs 7W|a|-s| £{SS 

^Oi| 9\& jr^o, £ o ot§ agsfe 2j0| 7|-^3|-CK 

x\\9Sl0\\ ?lojM, chsS d||s.e.|(ii)o||-& x||ii| = s| ^ydi^i £J^7|t} ^o|| pjsgPk(k-0, 1, 2, 3)°l shfcdl 

0|M{Ak)7h ^«£j-S|CH »CK SBj*fc X\\2m<=2\ S^Aj^ S CH^S (Qk)0i|Aio| fi^G||0|E|(Bk)-& 

^:fl*|(SW1)» 7H^ C|)SS Qfl -&EL| (1 2)CH| ^ySlJL, D^o| *|| 31 jco| ^AkA]^ *)E|0||*jo| qj SS ( Qk )oj ^ 
C||0|E|(Bk)S QCK 0|£>|-#A|0|| o|--^ ^H|2fiH°| ^AI-AJ^;- ?||>4S| 3.(21 )S| ol^E!"(211)2|- SHDfl 

(41)011 33Sch 

i4cHx|a| *| ihS| 3.(21 )fc ^fl*|(SW2)« ?H*1 Oil a.S.1 (11)011 Ai a^a-(210)oi| 3|^l|0|E|(Ak) 

£|- SE|EH21 1)ol| 33=lfe *U2IISS| ^c||o|&)(Bij)s| l-H^t^ Hfl (Wk)M)s| ^AijgQkO , m)oj|Aio| s^c{|o| 
£)Bk(1, m)^Ei, L/(2a)xM/(2b)7H°| t-h^H S(1 f m)» ^2, 4D)x|xf S(1 1 m)^l 2| 

mmnm t-mxm oiiseli (22)011 ziubck 

L_hcHx|xF Di| (22)011 Zj^S i|^^J2|-oj ^ L/(2a)xM/(2b)7H^| L+cHx|*h S(1 ,m)g £|^s| u^o| x\t:[ S(10, 
m0)f g^°j^Ei >M-#5|^.(23)CH| °\ a>\\A-\ Sft^Jl, ^^SS?J (Pk)o|| *1 o| u^x|x|- s(10, m0)2| 

Qk(10, mO)»Wfi| 7H&|£F ^H=ol| o|d| g^i o, ^ ( Vp )# ^s^, oj^# *H<HS|s(51 )S 

S£ Dil 3.5-1(41)0^1 ^y-S ^| 2 ^^o| ^Al-Aj^m ^^tT ttH, 7CHI OH fi|S.(51)fe S.^ -^ojWlE-jo| -7^^ 

^ g3|oiwi Ei Ah#5|^(23)ol|Ai ^^^j gqoiw|E-)(v p )# 7|-4h*W, ZL^I a^oil 7|o|^0i Xi|1i|=0|| cH » fl| 2 

^^°! ^^goi| o| & ^ai- o| 0 |^# MSsfe ^#CH^I^(RA)# maa| (41)011 g^^cK o|£|- go| n 
oi, ^ak>|| cut!- ^gHoll ^oj^-i- g>sioi«ii E ^( V 

p )oi| 7|oj»jot a§a^|2S^s| s^a|s;hie chi aa| (41)011 Ai #^gcK 

^#£l#Bfl T-^oii ^icHA-i, -^fl*|(swi)fe 7|4=SH.s| qfsssj ^c||o|ei* qjsa Dfla.a| (41)011, ^ 
H°| H^c-i|o|Ei# qjss Di|s.a|(i2)oj| ^y^Ef ^^|x|(sW2)^ ^fl *|(SW1 jafe 

^# u^xixl- 711^51^.(21)011 iHH*j£| cn^S^I SF4:q|o|Ei» S3»ck o|a|- &o| c|)s§ oiia. 

a|» PISS D|| 2.a| (11)^ (12)^ 2 u cSH(bank) ^^s.|°| a|« e|-oj (rea | t ime)S|- *p| ^l^ 

BE ^#°f ^o|| SiofAi, u^x|x|- 7<|Ahfi| S (2i) i L4DJX|« cHiaa|(22) t!-#S|S.(23)-fe g^j 

oiwiEi a#^|^.(20)# ^£hcK 

q^oi, cuss naaioi, 12), §^°j^Ei a#sis.(2o) f *qoi£i 5.(51), ^fl*i(swi) f (sw2)^ &mm ms^i 

a a (one-chip)^l- o| ^cK 

ZlB-j ■ — J- , Oil » gAfo|^ E ^o| s^^# 3aH5. ^o|£^ 3^ g^, 7i|>M-3|-oio^ tt l-I-cH A|xh S(1 , m)°l # 7H^ 
^S0j|Ai u\9\ ^0| 9yH(=3«H(H)x3aH(V)5 §7|*fH£, 9aH Di|S.B|§^# 7|-^l u|-cH x| *|- D||sa| 

(22)# Ifi^ ^ ilcK o| CtH^oll, ^-§£^ ^|o|-^ 0| 5^71| s]H5., 

§, ^7^o^ cr ^71^. u|C|0 7FD]| ^|^o^Ci| olO|A-) £j ^ ^iSl^K 

S age CHS BHSI ^dS7|- 7|2f0|| #E||£|. g^ol^Ei# Ajf^ 7HI1 
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g^lolWtEi^. oj-Jl, 3 HH2| ^AkAj^ ojg^ * f C[-^ 1£0| j^Al-Aj^ ojej^ ^ ??[X \ °| 7 |£}, ^ ^ ?| £j 7| 
ZHHI fl|lS3|a«|e|0|| 7|o|S^ S C|- H§ D d££[ £|« g5)ol«i|Ei# ^7| fl» XH|2g^^^|El# ^ 

oil fi|*H £VH agaisai ff^# 0to| «7h*M g>5E*| ej^S*], s n J£* S2H Sc| zfs*| 

g-ftg- 8HS«f7| * as <H| aio|*1-&, o|o|o| fl|nil = (nS q|3E«fc q|£^4o|E|« 

2|feWfe Ai| 1 CUSS D|| *fl ( n+ i)^HH| S.^A|- Ci |o|E)7|- S^fe dS:a^7|e>0i| ^O^, *||(n+i)I| = (fe 

°. to -l qiasfe cHfiS^EfloiEf* 2jy*h& ^|2cHsatH|sa|fiK £J-7| &!S:eJ3p|Z>oi| ?lo\M, ^\ *l|im 

SSDi|S£|o|| zjy-g cHs^A^ioiEisi- cHgsfe q|§a|.gEj|o|E|(S|^ xh| 1 u[d\ x|*|-g )# *((n+i)il = 2| 

L||0|| ^M^AJj^^^ ^^3|-0i AJ-7| Al-7| C|)gS|-Aj.Di|0|El(s|±: ^|1L-^X|x|-S)o| A|- 7 | CUSSl-Al-CilOlEiOll 

CWfi- #^o^ JHHSSjoj«|Ei A^| AJ20J^ 7 |Z}01| oj ^ £| fe *|(n+j)l| = 

°-l S^dloiEj* ^a-sfe SHQja.ai^, aj 7 | Aisgjapizj- ^ j\*\7\z}o\\ ?io\M, a^| jhh 

EiO|| o|^| SA|£|^ °-|x| = g-0||Ai A^7| X-i|l^AJj^^ S c|- ^ ^|2^^^£^ m± *fl24CH*l 

xhS°| ^7 1 cHSS^d|o|Ei(4|^ fl|mcHx|^a)o|| DHEh, Hfl*fl|2S«ia«|E|SAl 4^*^ ^|2g3ioi^i Ei 

SftS|3.Sh ^7 1 XH|lg5jojbij Ei£ |. Ap| Xi|2^AiolWI E .( # 7|-AJ-o^0i 2|$ gAlo|^l Ei# S|Ep^7|* 

#7 1 H=Di|£L£|0l| z)fctti *|(n+i)« = S| $^E||0|E|« £| $ g^j oj Wj e|o|| q)#§H>H A l — — eJ" ^# 
o) = b|^« af#o^ ^#3^ aoich 

SE, ST*»*<2fc S^»fl|17|JHS| £ c £il MSS*|oi| XIO^, XH|1 °J xH|2g^]°J^Ei S«2|^oi| q|X||£|^ EtSl 

S| gAlolWI E -| g#5|^.# 7W JL t thfjoj -^lolWI Aj^oj^ 7\y}0\\^~ *i| -| g *| o| hji E -i # #^3^, 

EE, fll3»e S^S- 1 SE^ 2 7|xho| HSS-x|o|| 5ia)Ai f aj^ oi^7|z} eoil ^|1§^°J 

^EiS| ^H^# ^ ^0|EK 

^ q|o|Ei sj qj#S|-A^i|o|Eio| D |a| ^^-aj ( sm0 othing)xi a| ^ ^^hH^^e-)# 7|-x|^ ^o|ck 

^ agoil ccfB £§§-*|oi| ^ofAi, xih^oll SA|^^ ^^l^l Ai|(n+l)BH(n, 

^^AkAj^olJl, gAioiwi^ 2#3£|^(20)£>l ^ojx|*h 7||A}s| S (2i)oi| S^S^I- l-^loil, D|aa| (41)011 7|oj 

Xl|( n +i)fiHS| Ajjr a^7|2f0|| SiajAi, uf^X|^ 7|| i«|£(21 ^l=r= 5E^- ^ « JBO|| o|8||Ai Ct) £ AH q aB | 
(11) (12)o]|Ai ^^|x|(SW2)# *flnIi^oj|Ai°| CDSS^I ^d| o| Ei s>[ t ^ sj^ ^| ( n+j)s c oj 

0|E-]^E1 AHM^AljQojc^ A^ § £j Z| -Alj S oi|Aio| X| x|--=- ^Aj-o^, WZlS^ BE^ 5|^S^# ^ X| x|- 

o\\5LB.\(22)o\\ ^y-thc-K 

gAioibij Ei ^51^(23)- ^cHx|x|- g i|^ u^x|xh# ^e|-l4)^ -^§0^ xq 1 §aj ojuq Ei (V1 )# xh| 1 x-i| cH 
S|S(61)°+ a|Ej 7|-A_h7|(34)^ ft^&cK xqi an (HS| 3.(61 )■& Ai| 1 g^j °J«! eh (vi )o|| ^^o|-o| o|^£^ A|HH^- 
^oi- xih^S cHH^|^(RA1)# ^^l*l(SW3)-i- 7Hxi SH.D||a.a|(41)o|| g^^j-cK 

xi|( n +i)^HS| aj^oi^ 7|^l- aj*o| -xi flAj 7 |e}oj| 2»olAi i S^-Diisa|(41)^ x|1^ft <H=a|^(RA1)o|| ^|§H 
^ Ai|( n +|)^^°| ^d|o|E^« ^^|a|(SW4)# 7\x\ xi|2§5|oitfiEi 3#5|^(30)oi| §2^. SE xi|2g^?J«!Ei 
S#5|^.(30)ol|^ ^flx|(sW2)# 7Hxi A-i| n ^Ho]|Aio| qj^go, m.[^\o\b\7[ ^s\o\x\ ?icK 

xi|2g^joi«ij Ei s#5|^(30)^ S5|a«|Ei a»S|S(20)a+ahS7Wa i ^|i§^oj«q N{v1)oj | o ( ^n S a|£|^ o| 
oj x-i| 2 ^cHx|^# L-fE^m^ ^^ S oi|A^ fl|2SSJSl«|E|(V2)» A Jfofol o|^j# ^|e-| 7^7|(34)3. S^^K 

^!Ei 7K47|(34)-^ xHHiif AH|2S| S3]oiui|EH(vi)aKV2)# ^ 7|->43|-2l j s|# §5J °J uq e| (Vf)» f}^ ^ xi|2XH| 
c>1s|^.(71 )cH| ftB^&cK fl|2fl|oJS|S(71)-c- AH|( n +i)aH7;^|o| a.- £ | g gs| oj^i E i # 7H# 7|-aj-h^, o| ^Ji|-ol| 

CH#oK)i CHH£i|>i A|^Ho|- ^# CH^|r^(RAf)# ^^|x|(SW3)# 7^ 1£ Dfl (41 )0{| g^ehcK 

^|(n+j+l)gHS| ^^0^71^01) o[ A-| j 1£ d|| aE | ( 41 )- ^# 0|^^|r±:(RAf)cH| P-N ^il M§^S| 

x-1|(n+i)^H°| #£}&E1|0|E1« >ifl*|(SW4)« 7i*| f^t^K 

Al-#o|- ti[2.[ ^0| AM-S.^ ^. ^°|0i| S§ A^jojj o|-|. Si ^B|| ac f£ ZLS^S^I s|§ g^ioj^Ej 

7h 5|^2.# 7-| °-| ^q|A|7|7:| o>j2 Aj Sf j. - 01 - s^7|- 

o|o)Ai, g a-goi| a-o> ^^ii a§S-*|s| ^Ja|o}|ch| cH^HA-j, ^J-^3|-oi ^ A ^| ahdj^ck 
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^, m ^*\&o\ niiz}o\\ g^, u^aoi yai s*ehs sz>hoii ^goii 

£ojoi| aioix-), (11)^ l£§ Q\s.™ Dj|a.a|oiJi, (12)-E = S US oi|a.a|o|Di, (20)^- g^^J^I 

EH SSSI^OIJI, (21)fc l.|-0)x|x(- 7i!^5|^o|JI, (22)-^ u|-D|x|X|- Haal, (23m §*]°J*i^ A*#a|3., (41)€- 
mi sa| , (SW1)^ (SW2)-^r ^ ^|o|ni, cHhL oi|s>h ^o|ek 

(30) ^ S4S|SO|cH i gxioi^Ei a#2|^-(20)Sh QfS7WS =ms\H, *1|2M-D)X|*|- 7\\as\S. 

(31) , *|2»-ffl*l*h Haa|(32), *i|2S*]fl*|EH ih*S|£(33)3. t^S^. *H2S*ia*|E| a»*l3.(30)t *<1« 
5|SJ*|e1 S#2|^(20)cH| B|§H fia4s|^x|iss|Sltt|E|(V1)« M^jiaaiESI i|« §*|°|«i|EUVf)S W *| 

«h. fli2a«ia«iEi(v2)» ^ =nay\zM ait^fe sisoick 

(34)-c- *|E4 7^7101^1, ^nses|oj«i|E)(vi)a|- *fl2g*]?J*!E-|(V2)# ^eh 7ta$vct. (61)S flh^KHSls.oioi, *i| 
1g^ioiwiEi(vi)oi| q)g^|-oi a|£e S JH|1^# cH = Bil^(RA1)# H HD]| s.a| (41 )oj| #^oHzh (71)^ *l|2*i|o1S| 

^0|2, Hp-|o| gcoHA^oj a = £| g -^!o|^ Ei o| - 7 ^^| "*| EpJtJ-7| (34)0|| *1 o| £| g - *t o I *l Ei ( Vf ) # 7 ^ 

o| ^^oi| cn#§ho| aihhs- 2L|^ ^# (M^£^(RAf)# Di|s.a|(41)oi| #^ °hch 

(SW3, SW4)-^ ^|x|0|Jl, flAj 7 |e>^- £A|S| 5*^4] £S| 0.^71^ £A |fi|. yqjo| 

M\2^ S ^So||A)o| gxioi«iiEi(vi , V2)s| ^HfltWk, W'k)S L+Emife ^S£0|^ f S^fe ^a^J-si A 

HH0j|-^ 0|S|- ^^j^^|7|- 17H^ 0|A^ ^§gcK 0| 0i| CH| $iO)A-|-^ Oi|S|- ^0| k=0, 1 , 2, 3£| 47Hr^:0| 

□i, *l|2il = » 7|-gs|ai ?icK # 

z| -Ai|aHo| (Wk) oj ^g^ofc Ah0|^(size)(L), ^^S k A^I^S(M)-^ °|a| S^H^l iJ^I^I H7|o|cK r Oj 
A|°h ^^tS^E ^M^^oll >y*H£! DHSS(Pk)^ ^^^1 -?l^im ^Aij^Jg ^oi, %^ z\\9.\ go| 2a(H), 2b(V) 
9\ E|*|(Pitch)ol| ^§s|oj 5icK o|£|- go| §§H3 ^^jS ^£oj| 7|oj3f-o| ^^a|-^ xH|2g^!°J«{Ei(vi)s| ga 
^ ±a(H), +b(V)^. S^K 

xi^^^iaflcw'Wfe flns^ia^iNfvDsi #s Qk(n , mut ^^j^s^^ no^ l , (h)xm / (v)°i ai-oi^s^. ^§ 

flcf. npfA), ^^^^(wkjL-HcHIAioi fl|2^afl(W'k)s| flsife^S «|lS«ISia|E|(V1)o|| s|^3^^o m 
fief. 

xi|2^^^^|(W'k)H| A|-o|^ L'(H)XM'(V)^ xH|ig^|oi«iiEi(V1)S| SiJ^oil o|§H L'>a, M'>bH| ah^^^o^ 
S^K 5E, Qk(M , mm)5 -xiojwiEio ( §°j^o|| 2a(H), 2b(V)Hc^ ^ 

S|-J1, Oj o^l cH| Ai-^ s|# gxioj«i} E ^ Vf )oj §^^7h xi|ig^oiwjB)( V1 )o| ±a(H), ±b(V)^l 30H5. 

2a/3(H), 2b/3(V)^ £|ch cc|-afAi ( J-i|2^^lS xfli gS|oj«|E^vi )«■ ^P-^fe QuH (3uH x3uH)^- 

£|g g^°j^E^| ±a/3(H), ±b/3(V)^ S^K 

5£, xi|iS5|S^EH(V1)-c- 2^ S(I1, m1)t l-FeI-lH-c- Qk(l1 , m1)cH|Ai ^cH^IH^., o|^ 5| 

^ uKH^|*h S(I1, m1)t g^^fe ^aj)so| ^^^H <£oix\±= o| 7H^oi| chs*^ ^|2^^a^(W'k)^ ^ 
^^^^l-^ o[ W'O, W'1 , W'2, W'3) ^^I^J^h. 

□i^oi, xiii^qoibii EH ( V1 )o| ^q^chi m± ^chai^# g^^fe ^s^i hi^sl, 

u[D\X\7;im: ^|2^M, -S. ^^^1 fl| 1 g^i ^ N (V1 )• *H*^0i£ 0| 

§^oj|i xii2^^^^|(W , k)^F ^S^I^K 

^^o| -xioiwie^vKD, V1(2), •■•)# *H#£h ^^^^l 7H|2^^a^(W'k(1), W'k(2), ^CH| q 

eHAi x-i|2u|-[>)x|xh S(I2, m2, 1), S(I2, m2, 2)S ^^1, o|# m ^# ^H^^oi ^|2S^^^ 

EH(V2)^ «ck 

fl|3£-&^|1£0|| L.|-E|-tH aaa*|(HHS| Zj-^ Ej-Oia^Ol^, ^|-^:^|0|EH°| ?J^#SAi ) ZJ- Dj|Sa|cH|Aio| 

Uti, A Pi|a.a|s| 7|°j# n|.Ajo^ L_|-E|-tHcK 

£^ ^ A d2 a^7|a(T10-T11, T20-T21, T30-T31, -)o|| alcH-M, ^1, fl|2, fl|3, -H^l f^Ait 
(Aij, Bij, A'ij.— flaie^K £ ^1^ cHfia(Pk, P'k, *t^\o\B\{AK A'k, miaal 
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(11)011, ^H = fi| Q]^g(Qk, Q'k, ^c||o|EKBk, B'k, »•)■=■ Q|S§ oil sal (12)o|| 7|gJSch 

ci^o|, cH|a.a|(4D-^ 1« = ^7| xi^o, £ Ha MSS s^dStAij, B ij(f), A'ij(f), ■••)# S*NtW S*| 
oil S*H g|B<*hfe l-^^j-dsCAij, Bij, A'ij, B'ij,-)* flflficK ^ 7IZHT20-T21 )oj| SSteJ-4!SL(Aij) 

-id Eh oM°S ^ii <£(()) SL^ s]ZL, (Aij)^h S^Sq-. EE, 7|£}(T1 0 ~T1 1 Joflfc 

^oiof IM1H ^7|x|o^o| ^ai^- ^-xh^^i §>o HSi ^(null) ^|o|Ei se^ ci|o|E^h #^£jcK 

EE, 2t tH417|ZJ-(T21 ~T30, T31 ~T40,-)°II ?lO\M, X|2g5l SJ«|e|(V2)» ^ a|H£fl^_ 

(RA1)o|| 2.\z\\ *J2, *|3il = , -S| ^^0|E-KBij(1), A'ijO), -m *H2S«IS S#2|^.(30)H| xi|2«-KH 

X\X[ 7H^fi| S ( 3l )o|| ^o|^| (SW4)# ^ ^£jc|. 

x«3£o|| u^y E|-o|a£oi|A-j ahaf- go|, A JsS^7|Z_KT20~T30 1 T30-T40, -)ol| 2*01*1, °J^3fe 
*(2«l = 0|*S| z| §£teJ-Aj£(Bij, A'ij, B'ij, -)oi| Pl^oi, #2(o| AJs^£|# yj-^^Jl, 7i|^^0i dSBISPlZ} 
(T30-T31, T40-T41,-)o||Ai £§g M§0| §£Ky-£! S (Bij (f), A'ij (f), ■»)« f^^i. 

tc^H, 7H|1£CH! u^E|-tH aj A | oj| o{| Ai s| xH|2S^°| s(Bij)cH| Pj^Ai°| 1) £!£S3*7|y 

(T20~T21)oi|Ajo| jhh °Aioi^i Ei ( V1 )o| gftj 2) -xi fl£7|e}(T21 ~T30)o||A|S| *I|2§S] Ei (V2)s| g§, 
3) dS:a^7|iKT30-T31)o||Aio| ^cag M§£h£°| aH|2SH #£|-£h£!;£(B'ij(f))£| £| 37 W 5. u^oj ^ 

1) qigs|aa|Ej(vi)S| a#(ds^^7|zj- T20~T21):*l|1JEo|| , S5«ofl^ ^*i-7|-x|fi| ^a|o|| o|3| 
°JwjEi S#5|^.(20)B| g^joi^EH >J"#^^(23)o]|A-| flHS5|S|a|eKV1)S.A1 «a*Sch 
o| *flig*|ojt!i|E.|(V1)-^ *|| i*||o|S| 3.(61 W 9|e| 7hM-7|(34)o|| 7H\mo\ S| 3.(61 XHHg^)ol^E-j(Vl) 
oil q|§^ §*ISl a§o| iy§H^l ^i|1-^#oi ^a^(RA1)# Di|s.a|(41)oi| #^ahcK 

oi^^F #a|oh, #^AVA|^( Bi j)- Dj| a. a| (41 ) ol| 7IOJHIJ1, be aH|2^^°| qjsS(Qk)^ msg D||a.a| (i2)oi| 

2) *||2§*ia*|e1(V2)S| : ?|^7|Z}T21 ~T30):^*! §7|aj £(£A| b|-x| 8t§)°ll ^M^i^ 
*|(SW3, SW4)fe fl|i£o|| l-^ej-uH aftS^K ccl-aW, aH|1XH|cH5|^(61)0I|a-) CH^£-!|^ 
(RAD-^ ^x|(sw3)# >\x\ i|=D||aa| (41)o|| naa|(4Dfe fl|igsia«|E|(Vi)oi| q)#^g3) 
£J SS0| oH^xi x H | 2 ^^o| ^A|^( Bij ( 1 )) ) ^ z| ^|2^^|SQk(H , mm)oi|A-io| ^ci|o|E-} Bk(l1 , mm)f ^ 
^|x|(SW4)# *\\2i-\Q\x\x\ ^l^|^.(31)o|| g^ohcK SE P|s§ q|5g Pk(k=0, 1, 
2, 3)£| ^t||0|Ei(Ak)# ^|x|(SW2)# 7H^ xi|2L-|-cHx|x|- 7||Ahs| S o|| g^°^K 

^|2L-Wx|xh *|>M-2|M(31)Tr Ai|2^AJjw^|(w'k)L-Ho||Ai aH|2^SS Qk(!1 , m1)# 3|-oi aH|2°| ^i^. 

2+aH|2^^1§o|| cH^H^i, fl|24Dj^l*|- S(I1 , mm)= | B0(I1, mm)-A0 | + | B1(I1, mm)-A1 | + I B2(I1 , 
mm)-A2 | + | B3(H , mm) -A3 | # ntl^, BE-^ ^|2^0ix|^ q\\ s.b.\ (32)o|| ^y-^K 

oi7|Ai i ^|2^^)S°| 7H^^ fl|2£o|| u^EhtH d^|- ^o| ^^o|°^., fl|2L-|-cH^*F sa| (32)°! -g-lTB # 
^ai-Aj, ^ ^JA|oi|oi| °icHAi, #e« ^a|| «7|-£|-^ ^i^^s.-^ ^^o^ 

xf|2S2igja|EH ^#^1^(33)^^12^x1^ D|| 2.E.I (32)o|| XH| 2^Q\^\ ^ S(I1 , mm)ii|^l ^|2^Dl^|*|- 

S(I2, m2)i a#^32, S (11 , m1)t A|go^ S(I2, m2)t 3^ XH|2^ e| (V2)» ^b)7F>47|(34) 

oil a^fi-cK 

^iBi 7^7|(34)fefl|2SS|iJW|e|(V2)aK S«lfl«|B| ^i#2|^.(23)o||Ai ^^^^ Ji|i§3ioi^ Ei(v1)# «, Ei 7[ 

tmn a«ia«iE|(vf)» «i2fli<Hais(7i)oii »aiec+. 

X-i|2Ai|Oi S|S.(71)-c- ^W^l S.^ 2|# °XlolW{E-|o| ^7^StO|| ^B-|7^7|0|| A|| g7|| ^^^J Ai|2^^0|| C« » S| 
^ -x ( oiwi Ei(Vf)# 7^1-21, 0| aal|.0]| Al-g-^oi Oi^^l^ A|HH£i- ^# CH^£^(RAf)# ^^|x|(SW3) 

• 7ixi Dl|aa|(41)oi| ^^^K ZLBH^i ^7h^^ fl|21l=a| 3^ 9o|ck 

3) ^il aSSfi ^^Aj^ Bij(f)^l #^(^^0)^71^1- T30~T31):^^I x|(SW3, SW4)-^ di°J 5 -1?PJ 
(T30~T31)o||Ai^ £A|^ <*jo| i^HS, CH|aa|(41)^ ^|*|(SW3)# 7Hxj ^#Oj^B-|| 
^(RAf)S S^IOi, o| o|^a-j|^(RAf)o|| xih^^o| ^ak>|| qj^l-oi ^|2^^s| 
^ A J^( B ij(f))# #^ohc|-. 

o|^, *\\3W^\ ^A^5(A1)), xi|4^^°| ^|-#ds(B'ij)o|| ch^I-o^ £X[ aj.^s|. 1}j 2 ), 3)^l xHa|» gj-^^ 
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(80)^ g^^^Ei a4a|S.O|ja f *H|1£cH|A-j°| gxjoi^E-i a#S|S(20)a|- xH|2SSja^E-t S#2|^(30)S| ^g- 

#5|^(83}oi| °mM g*]°J*|Ei g«S|S(80)S| S«|**(1£o|| cjjeH A-j -AloJ^Ej a§2|sl(20) 

#B^(plus) *H|2S5|Sa|EH a#5|^(30)s| □»7Wo|H£ 

0|Bi& A|^-H- ^|CH# flsll, ^fl*|(SW11, SW12, SW13)0| ^7|-HjZL f £°jOi|-^ fl^7|Z.I-0||Aio| ^ 

L-l-ei-tHtK a|2: a^7|e>o||fe o|« ^fl*|(SW11, SW12, SW13)^ £A|s^ uhcHai 

(84)i=r fl|lS5|fl«l|E|(V1)» ^fl^lZi gOi| ^X|3fe WIE^X|2|^0|Q1, A|«fl- *j| Oi * U^7| *|*H ^7^ 

*l|5£-fe S ^l3^A|oi|# ^E|-m^ **£0|cK (90)-^ 8JB<*fe f^di^l ^ 

H^i|Ei(LPF)o|cK 

(91)€- y\^r m^o\\A-\°\ cHsS(Pk)^l ^ci|o|E-)^.Ai ^.^n|)^aEi(90)ol| s|*H-M ^£jg 3|o|Ei# ^ytfe 
ch^S Di|a.a|o|cK (92)-^ ^ ^^o||Aio| q| S g( Qk )o, s^tj|o|E-]^Ai >^£jg d|o|E-|# q)ss 
D|aa| o| ck 

:*ifl*l(SW21)-c- ^fl*|(SW1)Sh a^^Woia, ££ ^fl*|(SW22)-fc *| (SW2)*|- d|-*!-7|-X|3. ^ HH°| 7|^/ 

^hg^joj«i|Ei(vi)# ai^ g^ioiwiE-j a#5i^.(2o)si 2^1 a^i ^fl*i(sw22)» tj*i g^sife. 

^°£|x-|a|g qfSS^I s.[HQ\o\B\o\iL t c[B ^ ^njj^ljE-i (90)oi| Aj g^sj-^ £:¥£l*Ha|«l«HS &a^£! 

SO|CK C^Ai g^o]t«!Ei a #^1^.(20)^1 U|-[HX|*J 7i|>4e, XH|1g*lojg|Ei(Vl)B| § °| £0 || ^ 

£^Q||0|E)g Oil g^t^ m|0|E)e}o| U^X|^|- 7i|>4 0 | Ol^O^i:!!, 0| ^JA|0l|Oi| ^WM ^ 

*H*li= *fli§*iga|E)(vi)fc- s^oi- ^o| get. 

S*m^i|EH(90), ^HSS oil a. e.| (91 , 92), ^l*l(SW21 , SW22) 0|S| SJ, -^^A|oi|°| ^a^ sxfs. *l| 1 

*l|6£fc &SS| x-||4^A|oi|# u^l-H^ #^£0|oi, x-l|4£o]| u^uH xi|2^A|oi|oj| cH^oi xi|5£^ a|-*>7|-x|o| 
^E|# ^7hoh ^0|CK 

(SW23)^ 7[7}0ij-^ £A|Sf bhq)o| <jH*|Oi|, ^^]flAj 7|Z}0i|-^- £A|o| o|^|^_ §^3^ ^*|o|dk 

0| ^A|oi|o^|-^ ^^njj^^EiOo), HS.&K91, 92), ^^l *|(SW21 ~SW23)# ^^o|£|^, M\4^°\ M\2 

^JA|01|^ ^-iJ^^0|Di, EL 0\m oh ^^-^ M\55E.9.\ Xi|3^A|0ij^ #^^ 0 |Di, ZICH^O|Ch. CC|-B|-Ai , 

a ^ e AjA|oi|oi| SioiA^ cuss oil fi|S §S|oja|El a#^oi| qi^Ai ^S^a^L-K S*IS9|e| a# 
01| # ^^[oi -^ioiw|Ei# ai^fe # Aio|*|(full search)ScH|£ ^§7fe^cK 

^ xi|2^^|S xiHg^ioiwjEHoll s|s«Ai ohgsj uho| m# ^a^m XH|2M^^^^# ^^oiAi £CS 

ojo|oj Ji| n ^^( n ^ oto| EHS^fe CHS^Di|0|E-)# ^fefS^ Xi| 1 C« fig Dfl S.a| *h ^1^)1^ ^| 

§^)o| ^^LAh Di |o|Ei7^ gj^^j-^ ds^^^ieJ-oil $icHAi, Xi|( n +i)^H# EHSo)-^ cns^ci|o|Ei# 

xi|2c4isScH|2.a|£K ai-7| d^iJ^7|z_i-oi| ^o^i, a^| ?H|1 cns§Di|aa|oi| ^y-g cns^^^|o|Ei^ ^%^\~ 
q)#s^d|o|Ei(s|^ xiiiL-LcHxixFS)^, xi|( n +i)^H°| Ml oil xih^iJi^ ^^^oi ^7| ^7| 

CH#S^|0|EH(2|^ A4I1 L-LCHA|X|-S)°| ^7 1 cHs^DiiolE-ioii chs- Xi|lg2]oJW!E^Ai g^H^x-iiig 

aioiwiei a#2|^.fiK ^7 1 Ajsa^7|z}oi| oi^^i - ^| (n+j )^ H o| gsi-Aj-dioiEi* ^y-^fe iiHuaai^, # 
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7\ £i$.<gm7\?} 5|*2| ^*|?|Ap|?J-Oi| 9!OiM, 7H|1g5)g|SHE)0)| 2|8H fiA|E|^.^|x| 5^0)|Ai #7\ S)| -| ^ 

°ja|Ei# ?^hS|-Oi 2|# g*J^«|E-|# «1E17K47|# Ap| S| ^ .g^ o|| Z| tf-gj JH| ( n+ j)§| = S>| # 

S^C)|0|Ei# Ap| g5JoliailEiO)| CH#5|)^ A|=S.*-^§ oi = >4#s|-c*| ^§1°^ ^ 

$11 as»*l. 



St 1 * 17|xH2| $!§| MSS-*|cH| ?ioiAH, a! *l|2§*|SJ*|tMa#£|£.ol| eMJ2| §» °ja| eh a #s| 

St EMJ2| S^S^EHa#s|s.-^ i!S gJ^7|?Jo||fe- xH|ig2|o"ffl|EHt Ap| ZJoil-c- £| 



§?S3 

St 1 * 1 BE-b 27|xhs| $11 a§§-*| oil SlcHA-i, ai^S^I^oH #*M=lb x)| 1 g*H &J«! 7H=^« S 
33* f92£ *fe $11 £SS*I. 



S^tM 

St*-*1 se-^ 27|^)2| a§S-*|o)| sioiAH, xH|iS3joi«ii Ei s. g^§h7| en ssh^J-Dil o| eh a! mssh-y 

d1|o|eh°| §gf§ d|b| i^3*|3j*te s^nH^SEi# ^ 3# $11 £SS*|. 



, 122 |- -30 SIB ej8tSO£J*2J* 



p 

p 




3h 




V2 H2S"32;«eEJ 

Ok ( «2.n>2 ) : * l£ B 2 U0UIJU3 



•*-Wk;0=:>!ja(LXM) 



${1> Anfil A'iWf) 
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